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5 Claim 7 

A liquid crystal display device comprising" 
a TN mode liquid crystal cell having a torsion angle of about 90°; 
a pair of polarized films disposed at both sides of the liquid crystal cell, 
absorption axes thereof being at right angles to each other; and 
10 a pair of retardation films disposed between the liquid crystal cell and an 
upper side polarized film or a lower side polarized film, stretching axes 
thereof being parallel to each other, wherein 

one of the pair of retardation films satisfies nx>ny>nz and the other one 
satisfies nz>ny>nx, and a direction of the stretching axes of the retardation 
15 films contacted with the liquid crystal cell has an angle of 130 to 140° or 40 
to 50° in a counterclockwise fashion as viewed from the observer's side 
relative to a direction of a central molecule of the liquid crystal cell. 
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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide the liquid crystal display device 
which has small variation in display quality due to a visual 
angle and is excellent in what is called visual angle 
characteristics. 

CONSTITUTION: The TN type liquid crystal display device 
is constituted by arranging a couple of phase difference 
plates 16 and 17, combined so that the phase difference on 
the front becomes 0, between one polarizing plate and a TN 
type liquid crystal cell 10 or between both the polarizing 
plates and liquid crystal cell at an optimum angle so that an 
optimum phase difference value can be obtained. Therefore, 
the TN type liquid crystal display device gives no variation 
in phase difference on the front and gives a phase 
difference in a direction wherein a phase difference given by 
the liquid crystal cell 10 is canceled to oblique incident light, 
so the difference between optical characteristics on the 
front and optical characteristics of oblique incidence is 
reduced to improve the visual angle characteristics. 
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1 

\mimn totnmm&9 0' oTnmm&±)i 

t. l«a«M(ffi^nx>ny^n z tDg|& 

[»*B 2 ] &ttm&o&ftmmm& J t)iso&mm 

<I<Z>0. 4-0. 6«7?*^^i:£«p|Si:-r^Sf^l 
KiE«T£&a^gBo 

m*m3] tzvnm<m$9 0' orNmwt^±)i 

l&vmyt&t, ±mmyttiitm&±:)i><Dmizmm2n 
zmwmm&vtt i mo&m&&^ rmmfttiLtm 
$k±)v<Dm\zmw2tiz>Mwmm&vfr i mv&teg 

L««#<»# SATRftfUil Die 2 5-3 5° tf>£|g£ 
«»#«^6flT»tHiIDfc2 5-3 5° ©ftK&fc-f 

moo, 5-0. 7frc&££<fc&#&£T£if^3 
[»#B5] fei;n^ra^9 0° ©TNii^it^ 

fc#&£D, ltt©fi*8805%l*ttnx>ny^ 
nz0&|«£85> *)5i«ttnx>nz>ny©H« 

S^tflElDJC3 0-5 0 o <D««&&rr 
£tta^^gB. 

[»#« e ] tt«««(Dtt«a*3W«ft"b^offifflsi 
too. 3-0. 5fre&s£££#«£i-saM&B5 

i«a©tetffit, ±««*«t>i/<ttT«fl*st«a 
iz)wm\zmmt<tizmwtii&¥n fe 1 aott*is«t 

rfn£fc0, l|Ott8««0561«ttnx>ny^n 



(2) ^¥6-2 6 5 8 7 5 

2 

z<Dg|fl*£85, fco lft«n z^ny>nx0|^ 
85, *<0^5fKa^JPfC»TStt«S«OS#|fc»lS) 

BMHhIOK: 1 3 0-1 4 0° fcL<te4 0-5 0° Oft 

[»#» 8 j ffittg*©ttffle«*raa-fe^© And 

«O0. 3-0. 7«T»«£fc&#»fcT*lll#H7 

i0 [oooi] 

[0 00 2] 

-ncm^n, mm. «l i&m&mjit\,^it&m\z 
[0003] cneoiKa^x^u-f^jStt, mi 

• T h U^X*#«4*|»WSS9 0° fcCtlfcT 
Nffltta*^*^ (^TTN-LCDtiST^) WHU 

[0 0 0 4] TN-LCD©»^-KlCtt> »ft-fe^ 

[0 0 0 5] ££3T?TN-LCD-CKk j|*#fi]fcJ; 

[0 0 0 6] fc£*tf#Bl¥4- 1 5 3 6 2 2*&«© 
<^^id. «t«tTNS*a-fe^t©DBKl 
«£EfibTtt#MS**»** »W¥4- 1 6 2 0 1 

40 [0 0 0 7] 

T, ®Sf*H*tt^iE©lWM#&ffiS«£«fflU, K 
♦MjOTflCSft* cfc 3 fc JBTffiffilMI#* L ^ © £ 2 « 

[0 0 0 8] *<Ottffi»«©2l#*llO*lRltt, 
*a»«#BO*a^O**l3Srrti:**Oto*ff*fc 

wax, aP5«a-fe;KD**4H t *siic»b4 5° on 
mzmm-z&om&znx^z. 

50 [0 0 0 9] L*l/tttf&ftBKKa«*£B&lTtt 
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3 

[ooio] m$z\z\t, mm-r^m&±)V(om^ mm 
[0011] xftmosmt, ±mt&mzm&iisT. m 

Z>Zt\Z&Z> 0 
[0 0 12] 

[0 0 13] l3CnA^3«9 0° <DTN$m&±M 

&mb&m*\zm$ti>m8i±)i><Dmm\zmm'Ztiz> m 

[0 0 14] -to* 1 ±«fltt«fcl/<ttT 
^ftlt)nx>ny^nzT*D, f (D^^TNiiSft 

\Zs tt**i«ottffi!i«3&«TNa!*a-fe;i/©tt*»»© 

o. 4~o. 6flreft*rfc#iFSLfr>. 

to o i 5] *<osi 2 ±*H»fe**J:tfTii 

H^fnt)nx>ny^nz^0, ±««#«£ 

TNa«**;Pfc»-r*tt**««>3ii#«3!rW3Q«T 

TE»tH3Dfc2 5-3 5° ©£S£/&UT*5 9, *fc 
T«S*«^TNS«S-fe^t<OMfcEg$nfc 1 SI© 

#**«#TNjBMt^t*»T*i(iit*fi/, 

*«J^6fiTfifSH§IDJC2 5-3 5° (DABt&f&VXK 
ffl*air;p©tt«a«G>o. 5-0. 7«T»*Ct# 
[0 0 16] *0JB3 4>*MEI& ±««*«t>U<ttT 

aottffins^Eit^n, ia©tt«8so5^TNs 

*a^;Ufc»-r*ffi«»«<0H*T*lfflOBI«^n x>n 



(3) #58^6-2 6 5 8 7 5 

H«#nx>nz>ny"?*D. TNSttitMcjUt 
«|K»U S&TEIIMHalOfc 3 0-5 0° 

CDtt*»«x>tTNa!fBca-fe;UOAnd«<0 0. 3-0. 

[0 0 17] -t©»4©**», ±«fl*«'l>b<ttT 
©tt«Sfix>«E«*n, lft©tt*MR©3%TNSM 

ictfbT, nR*«^6JLTSniM§r0lci 3 0-14 
0° , t>l><&4 0-5 0° <Dftm&f&hX\,*Z>m&& 

JUDAndtCDO, 3-0. 7 fgT&S £ L 

[0 0 18] 

[0 0 19] U*»l,fc**&. 2m*-C«ft$nT^-53i 

[0 0 2 0] ^n^«f8ilt, «fi2^fc«fc 

[0 0 2 1] C©-«i:LTVEIl 5 (a) ^T«fc5 
ttJBJf*«P3#*»^ffi**«t> 015 (a) tmV 
1 5 (a) t*BSttft:*Bll5 
(b) ©J:5*Jl»«BP]# : fe»^ffi«S5««a^fe 
015 (c) KtTTJ;?)^ WfteDJB«*#--»fc 

*s^fltfr*ttn#£*«u *a^;pt«**mfc:E 
AMMzttLTtm&^x^znz&mmzfttm 

[0 0 2 2] Z<Dtt&, #;*A#3fcfc*V>TfcSjft»(D 
[0 0 2 3] ^ff^Hl 5fc*bfclftOtt««*©E 
[0 0 2 4] iltt/-7'J-^-HOTNMIS 

^kjbks^t, ±««*« i 4 t«a-fe;i/ 1 o torn 
\z i mom i oxmmse 1 6 , jb2 (nmmfc 1 7 $3® 

[0 0 2 5] 04 l:^t^57ttH 1<0««C*^T» 
50 m 1 ©ftffiUfc 1 6 tm 2 ©fltfggfc 1 7 
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5 

mfe\Z U % 1 (D&m&Wi 16^2 OttfflMfc 1 7 <D 

[0 0 2 6] H16iH17«fWB4l:*ty7 
:7<D«*&3KW-r*. 01 6«C^^T««ft*l 6 1 £ 

4 0' fcf*. *UT*ttfll 6 2£0~3 6 0' id 1 
0- r-3«flSS* ^fi^OSI$5i|tl/> Eft 4 

o° H4fc*^r*«wja 

[0 0 2 7] SfcH 1 7 fC*5V>T> 1 tei&H-fe 

Hi 1 3 Kffi^TS, 
[0 0 2 8] 01 7fc*tft«l 7 2tt, ttfi-feJH 0 
fcOTN5*10tt»S*l 6C0MWtt2 2(Cffi^TS« 
173L +&OT#A&*'r*Bll 7 1 <htf)fc-rft£ 

[0029] y-vu-eoS^ ®4tt roNj ttffi 

H4 ltt/hsw-ntf^s^ec 

[0 0 3 0] £<a££a>S04ic4sv>TEu 0i7ic^ 
7 2 = 3 0' Ktt**3K«MfflS««E«rr 

[0 0 3 1] 0 5 «EJ 1 ©*Jfcte;feV>T, 0 1 7 
*££1 7 2 = 3 0° bfe«^C, 
6, SI 2 1 7CDffi*««&/t7*-*£LT 

[0 0 3 2] TNl«fit^lO0SffiSIK4 5On 

[0 0 3 3] H5fc^^T*«l4Sll©fi«{S«l 6, 
Jg 2 O&ffi^S 1 7 ©fittBS«iS*U «tt«Sja*-& 

££16. SB2 0)tt«S«l 7 0ttffiHfii^l 8 0-2 

5 0 nm(0«Hfc«^T/h;*<fcoT:&D, £©«8fflT 

[0 0 3 4] C:©cfc5fCffi«M«OEHft«i:ffiffiS© 
[0 0 3 5] 

[gjKffl i ] m i ©«4«0^*»w<ds i ic* 

tt-fejn o t, TNffl«fi-te;n 0©±«fcE«"*"*± 
ffl«3t« 14t, T NS!«ft-fe;P 1 0 ©T*CE«"* 

Tmmxtii i s tnsm^ i o t±mmxA 1 



(4) <&S!¥6-2 6 5 8 7 5 

4 tOftHKEgTS 1 m<D%£ 1 £>&ffiM& 16ti20 

[0 0 3 6] Sfl 1 Z>&ffig« 1 6tl2 0fittMl 7 

«©38H**lR]©JB*f*€nx, tt*S«HWfc*V>Tai 

rt©JB*r«nafc-r*t, JB«*W©M«^n x>n 

[0 0 3 7] ±flfl%« 1 4(D©iRffi2 0 t. T«ffl* 
i0 £1 5coKiR|&2 lt«B5?l/T^D, -b*M»fc«l 4 
©»flMfc2 0 tTNMK/H oo±«gs£o^tf> 
ltttWCftO, T«I3fe£l 5CO©iRI*2 

i tTNffl«air;n o<DT«a*so^t?>^fiii 2 

t\Z¥-nr&Z>. *W1 3l4TNS«»-fe^l 00+* 

[0 0 3 8] ilOMMl 6©&#f*2 2t> S&2 
OffcffiUfc 1 7 CDJitflfi 2 3 t BBX ITfe D , ^10 
fiffigfi 1 6 OMWm 2 2 te^&ftTJjfaZ^TXm 1 
3fc»U ««#«^&ATRI*W-*feDfC3 0 g Oft 

[0 0 3 9] TNlMt;HO0fiiMH4 5On 
mT*D> SglO&ffiMfcl 6> »2Otta««17(0 
&*S^{Ite&>«r 2 5 0 nmT^^o 

[0 0 4 0] 01 £3j* a ra££*frvrttft&4 0" 
TctZ<D. M&4. 5VBW$ (*a^Rr) <Z>j8iM*<B 
aft»tt*(B2lC*T. WttliLT*l©tt»*Kl 
6*3«ktf»2©ttffl»Kl 7#ftUWm 3!ft£4 
0" <hbfc<hi§f£>, 4. 5 V(0«BE9lJn«fO«ia*C08 

ft«Mt&03fc^-r, 

59 [0 0 4 1] H2fc&fr*T, ^2 6raiW§4> 

*»^*rRi*^f *w 1 3 tn-jSf 2 7«a 
2 8iijtt^ 2 9tt»a*ft***n*n^ 

[0042] sa¥ia2 7ic»u aa**«2 9*** 
sv*e2««jw»<&D* await ltoi«39«a^c 

[0 0 4 3] ttfiffiKam^«frOttttircftftH3 

40 [0 0 4 4] A#Wft«T*-rt, fPAOflT-Rnbft 
±Mt©SI^H-H tbtftflT?»«H 3 £ 1 tT* 
*^lfem?&£0 2teO. 79^0, «*^«rO 

«ft»tt*«2 o%a±*»*nrv^. 
[0045] *jHMrci& **»T*w*a«r*9i i 

3K»U S 1 ©MM 1 6 2 2 OftSS:^ 
-*KLT*fc3l*fc£€r©, ^4. 5V9Iin«f©, 

50 [0 0 4 6] H4fC^^T, «W^*^^^*r 
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7 

1 3 1% i <D&mm& i 6 (omwm 2 2 <z)&-r# 
C0047] m4#77\ZTK'?&5\z. mj&m&if&m 

4 1tt£g3 0' T&/h£frtK ^UTM2 5-3 5 

£® 1 ©tt«3Hg 1 6 <Z)£§#Wr 2 2 (DftftSSWftUHl 0 

(DfiffiMfcl 7©ffi«g«§/^*— ^KLTSEfcSli: 
«JBE4. 5VSHnilIS<0, ««4 0° -co** 

[0 04 9] 05 \Z&^T, miiflm 1 ©ftfflgfc 1 6 

[0 0 5 0] HS^^^^-Tcfc^fc, BiB$£f|-ft 
& 5 1 tt(MSS&«*t 1 8 0 - 2 5 0 n mCOfflT^W^ 

[0 0 5 1] tt«8«tl/T#'J*-# 
WhM^&ft Ja*f*W©W«*tnx>ny^nz 

[0 0 5 2] 

fitJHOt, TNSMt;H0O±«t:imJ: 
<ffl<!3£« 1 4 TNSMMHriP 1 0 ©TWcEST* 
T««3fc« 1 5 t, TNS«It;P 1 0 t±«HB%« 1 

4 *©b Kenan* i mom 1 ©tt«ss« 1 6 tsi 2 
0«mbs« 1 7 TNi»st^ 1 0 trmmytfiL 1 

StOWfcEB-rSfe'S l|i©»3©fi«SS«l 8 t» 
4 (OftffiHtiC 1 9 a> 

[0 0 5 3] SlOftftJItEl 6<h> »2©tfc*JS«l 
7£, W3©ttffiS«l 8*:, ^4C0^ffiHSl 9 <h 

#n x>ny^nz 
[0 0 5 4] fg 1 <Z)&ffiM« 1 6 »2«M1 
It. 8l3CDft*ag«l fg4<£&ffiig«l 9£cD 

[0 0 5 5] Jb«fl#«l 4CD©iKW2 0<h, TffiOii^ 
fil 5(DMtt2 1 fcttfcflfcLTH*. ±««*«1 4 
2 OttTNSttl-feJH 0<D±mm&<D7X> 
if^l ltWT*D, T«H»fc«l 5©»JR«2 1 

[0 0 5 6] JBl®ttttXttl6 0K#tt2 2£, SI2 
WffifflMSl 7<Z>3£#«|2 3«®£LT*30, 2&10># 
fflgfit 1 6 <DMWn2 2 tt+*»^*rtIft*"r*W 1 3 

[0 0 5 7] JB3 0fim»K18 0K«Mlk2 4£. H4 



(5) #§8^6-2 6 5 8 7 5 

<£&ffl^fcl 9<Z)3!#fa2 5 <hteit£LT43D, 13(Z) 
1 8 (DMWm 2 4 tt**#T#lRj£*Vr*« 1 

[0 0 5 8] TNlXit^l 0CD&1§|g<Ite4 5 0 n 
mT&O, ilcofi:ffli«i 6, m 2 cofiffi^ffi l 7, 
f*S3C0tefflM«l 8, SU<Dffc«3MRl 

-en-en 2 5 0 nm^s, 

[0 0 5 9] 0 6K^t18*&K&^TSt££4O Q £L 

ittgco* HJE4. 5VE|»s (ns^TO <z>SiM3<& 

10 fflftwt*H7©^7©a3a*ft»7 iK^-r. 

[0 0 6 0] ttffi3lfi^^«^©Jt««T*-5H3fc 

[0061] *#wft«Ta-ri* ^ttToaa*^ 

±&#£nTV>£o 

[0062] *sjjes«"ctt, +jfe#^#ft£5*r*Bu 

3fc»U » 1 1 6 <D3ffi#*ll 2 2 (OftftftS 

a? B#fHs|D3nRlfc3 0° , fB3©tt«S«l 8®K#tt2 
4©ft«S«ffHair)*lR»c3 0' iLTW, 

tt^nofim&rtvt—pizLTmkziz 

ttoaa*-&»*jBBeufcjie*, ^n^na>£r&£fc2 
5-3 5 c oraT, aa**«-3W»*tt«c^s<aox 

[0 0 6 3] «f*»?arrtftw"r*91 1 3 

»l<Offi*iStRl 6 0K#«2 2C!>ft«*E 
30 W@0*f6]l:3 0 8 , l3 0Sffilfil8O)I#i2 
4©ft«S«rfMaI056frtlfc3 0° KHfcU Sgl 

n«t i 6 & j:r;^ 2 cD&ffin« 1 7 * n 3 o&mm 
«i 8*ir;84©tttt8si 9<ott«afflft^^^- 

IS«*t2 2 5-3 0 0 nmOfflT> a»$£ffhP3URft 
IC/Jn^ < 75:^ TVi§ c £&t>& Y) , a^ftttBkSfc t < 
iztttrzto* Z. £&t>&? Tco 
[0 0 6 4] B6*«^TKWb3fcSOIM'rtt, *10 
40 feffi^S 1 6 i5 J;tfM 2 O&ffiUfc 1 7 (Oia^^^^ 
t* m 3 <7)fiffiM«l 8«J:tfK4C!)fi4B8fil 

*M<OB«)&tn x>n y^n z (7>||«^»Offi*S«T 
[00 6 5] 

[§feteeu3] H8©«a0ic*^<z>m3oii»^uc^ 

5Z? it;not, TNffl«It^lOO±||l:Ein± 
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(6) 

9 

mmytfc 1 4 TNHiaeair;!/ 1 o ©T«fcBBT* 

T<K<I3fc1£ 1 5 fc, TNiiitJV 1 0 £±MUHR 1 
4 toBBlcEB-r* 1 1 CD&«HS 16t$&2(D 

[0066] giofiffiiii 6ttie®#£nfc»# 

[0 0 6 7] &2®tttl£«l 7 ttJSSf*«©Pi«*tn 
x>nz>ny^5tt«I«t»0, t«li#'J*- ifl 

[0 0 6 8] ±MH#*1 4<D!ftJKI(2 0<h> T«fi# 
«1 5<0»iRtt2 1 tttBSLT^S. ±«MB3fc«14 
OKiRtt2 0«> TNfi*i-fe;H 0O±fi!lSfi<D^lf 

lttTNWit/H 0©T«««C!>7fcf>y#|Bjl 2 
[0 0 6 9] mi C&ftffigffi 1 6 0>M#*62 2t, 312 

1 6 <omwm 2 tt**»^fRjs^r^w 1 a? 

[0 0 7 0] TNSMtJH 0(D&IBiI»4 5 On 

[0 0 7 1] ®S\Z**?mmz#^T$ift&4 0° 
Tzt^O, mB4. 5VW <H^B#) 

[0 0 7 2] ffi«««^^«-&Ott««T»SH3 

[0 0 7 3] S-fcSfclC, **» J P55r|6j*^T*ffl2 6 

[0 0 7 4] B8*fflViT«IBl/fc*16«Ttt, *5fe# 
^#|6)£^1-*E? 1 3 ICWUT. 3! 1 Ofiffliffi 1 6 <Z> 

4. 5v©*£Ea«ni»(z>, aft 4 0- 
[0075] mi o\z7x*r£o\z, mmm&mmmio 

0° ©IWT!»*WlC/h*<^:-3T^*Jlt**^0, « 
[0 0 7 6] **»^W**T*ffl3 

^ftfiuo*rfi]ic3 0 0 fcB£u ffiioffiffi&Kie* 



^5S¥6-2 6 5 8 7 5 
£{fcS1**:<h;§rau 4. 5 V(D«BEBUin«fG>, a^4 0 
13 5-2 2 5 nmCDKT, BW'frn-aWttJRniC^S 

[0 0 7 7] H8*ffl^TRMb3t*JS«Ttt, » 1 <D 
& 16l;nx>ny^nz t^^^SlI 
ft 1 2 <D&tt&fiL<Dm®&m\Z 

h*«fflbfc3&«, ntfvnoHff^ 

«IWnx>ny^nzSid&U «*©«i«atR*« 
n x>nz>nyW:t«TOK 
[0 0 7 8] 

fctt*«ft»^«B£*-r. si i te^-r^K, tn 

MtJHOt, TNaUKJi-feJH Oa>±fflK:BEBT 
■T*T«HftK«l 5£, TNM»10tl« 

s i 4 £<oi«fce«rrs* i mnm 1 1 6 <h 

»2©ffi«SHRl 7£*>&#M&T<5. 

[0 07 9)11 O&ffi^S 16141 *M#3tt&«# 
f7^MtMU IPWMnx>ny^n 

[0 0 8 0] I2«ffii«i 7\titm#tstatm» 

f7^fMTMl, IP»Pnz^ny>n 

[0 0 8 1] ±«HH*K1 4co©JKftfl2 0<h, TIK 
fil 5<Z)Ki&$fo2 liftfflS£l/TV»*. ±1IM14 
<Z>K4Xtt2 OfcTNSHfcfrfeJH 0©±«»g©^lf> 
^*|rJ1 1 fcWT&D, T«ffl*«l 5 0®iKW2 1 
ttTNiM-feJH 0©T«a«©^K>jf»|*ll 2 4: 

[0 0 8 2] SlOtt«88l 6©M#I*2 2tm20 
&mmWL 1 7 <E>@#$fi 23 t OTfrTfc 0 , ftffiMfe 1 

6 2 2 ttw&a^frrtfcs-rfcBi 1 3 ic*f u 

iERftHMO^fcl 3 5° ©a*£fcl/T^*. 

[0 0 8 3] TNSIKA1r^lO«DttffilM»4 5 0n 
irTCfc^ Sl©ttffi8S16, 12©ffifii«170 
fltfffiMtt* *n*Ml 7 0nm-?^ fl 

[0 0 8 4] mi ll£artMMZ*toX* ^&4 0 9 
tctZOs 4. SVOtE^W (H^IS) OS 

a*©aft»tt&, si 2co^^7<DSj®^tt®i 2 1 

[0 0 8 5] ffi«StR)0««:^a'&C!)tt««n?**H3O 
[0 0 8 6] g&S&K, +*5)^*rRl^-r*Bl2 6 
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[0 0 8 7] **JS«Ttt, **^*fRj&^T^9Jl 

*-*fcLT3eft;;£ttfcir$£€r. *I£4. 5V8«iDWf 
£01 3<D^^7IC^-T« 

[0 0 8 8] H13K*i\k3fc, nmmin 
lttMEl 3 5' flTMl 3 0-1 

4 0* ©MT»*WlC^S<ttoTVi«c:<k*tfc^o» 
afc#tta»fc£< II 
[0 0 8 9] 0#IC**«^*fil&^-r*91 1 3 \Ztt? 

*fpj[ci3 5 e khjku »ioffiffiasi6Wtft8 

2©&ffig«l 7a>ffi*««*/X5^-^JCLT«ftS 

[0090] si 4ic^i-ck^ic, aa^n-Afli 1 4 

3 5-3 0 0 nmCDWrai*Wfc/h3 

<ftow«!ii:j)**o, mMimmtzt<tzm» 
[0091] ®ii &m^xmmi,rzmmm-e\t, mi 

<D&mnfil 1 6 \Zn z y>n x £&*te«»K£a 
»lOtt*S«i:»2(Dffi*S«©«H«A 
JBlOttfiSCl 6Cnx>ny^nz < h^ 

[0 0 9 2] £©*§<£, afttttttttffcffiMft, ftffiH 
« 1 6 <Dj®#ffe 2 2 <Dft»i, **5H t *w«»'r*ai 
i3ic#u sRrtfiiio*iftic4o-5o* ommtfc 

5. *fcJB*f*ma)H«*«nx>ny^nzi:3a:*fl[ffi 
««K#U*-**-f h*«fflU nz^ny>nxi 

[0 0 9 3] 

a<4>&<fcD, afl»tt**A<fe*. y-v 

[0ffi©ffii|ifcift^] 

[gi i ] *gmomad&mna>K 1 <o*iiw!i£BMH'r 
*fca©**a0T&3«, 

4 0° k*w-«4. 5VHiMi§<Daa*»tt&^ry7 



(7) #B&¥6-2 6 5 8 7 5 

[0 3] *»M©tt»»*«Bfc»r«itlW!IT, 
S«£»BLfcV>«^0>, 1^4 0* \Z$>VZ>4. 5V 

[04] *A«o«ME^ittsojBioieK«ic«it« 

[0 5 ] *56§J|<OJ£ii^£g<7)i! 1 O^JfiWKSSttS 
ifl [0 6] *»«OffiAS^t9CDfB2(D||tt«||&K91-r 
a^l4 0' lC*3tt£4. 5 VWi«l*©S3S*»tt£3KT 

[08] *««o«A^moff3o«K««R9rr 

£fc&<Z)&$i0T<&£,> 

[0 9] «K«OiRil^tt«0»3 03KKMlC«Vt« 
a? [010] 4:»tflOKM»KBOS3 0»IMK:«M- 
[011] *»^cr)^ftg^S«©«4<DSIl«CT^KM 

T*&a&<0»ai8rc*a. 

[01 2] *»nottA^Mo«4Oldl«lc*0- 

[013] Mno«U^B*o«4 0ftlKMIc«»t 
*fk«**©EI!AKi:aM5*»tOW«ft«-ry9 
30 yr&z>. 

[014] *»^(0a£S^S®©m4^«WJC*tt 

[015] ^ottu^aoMWioaiiwttCtt 

[01 6] *&w<Dm&&mmm<Dnn* 

[017] Mnoiui^ofentEMKft 

1 0 TNlMtJP 

14 ±4M3&fi 

15 TfllDftE 

16 Sgicoftffigfc 

17 m2<D&te&M 

2 6 iftfe»Wrrtl 

27 smsm 

2 8 #4M 
50 2 9 j&Wftgl 
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4i ma&svtuM 



(8) 



6 5 8 7 5 

14 



[01] [02] [03] 




10. TNSi&SitZJU 
17. 5g2 04ff-f@*^ 



[04] 




tOO 150 (deg) 



[05] 




300 400 (nm) 





[07] 



270' 




[01 0] 



[08] 




^-12 



AS 



21 




270 ' 1 1 v \ 

\ \ \ ' t / 27 



\ \ \ 



/ 

/ 



28' 



26 




K» 150 (deg) 
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(9) 



WM¥6-2 6 5 8 7 5 
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